Evaluation of a microfluidics-based platform and slab electrophoresis for determination of size, integrity and quantification of in vitro transcribed RNA used as a component in therapeutic drug manufacturing.
Ribonucleic acid (RNA) is gaining utility as a key component of immunotherapeutics to transiently express antigens or to modulate endogenous gene expression for clinical applications. As a key ancillary component of clinical grade products, RNA requires a robust method for quality control. Here we evaluated the microfluidics based platform and slab electrophoresis for determination of integrity, concentration and size of four in vitro-transcribed RNA products with sizes of 1611, 808, 475 and 290 nucleotides (nts). Our data demonstrate that the Bioanalyzer can determine both size and integrity of the RNA, but the analysis suffers from a strong well position effect. For the RNAs tested, the integrity values obtained by the Bioanalyzer demonstrate a reverse correlation with the size of the molecule and are lower than those obtained using slab electrophoresis. Agarose gel electrophoresis produced the information on size of the RNA molecule with good precision, accuracy and reproducibility. We highlight observations which need to be taken into account when developing and qualifying a method of choice for assessment of in vitro-transcribed RNA using either approach.